Abstract. It is proved that every odd perfect number is divisible by a prime greater than 10 7 .
Introduction
A perfect number is a positive integer N which satisfies σ(N ) = 2N , where σ(N ) denotes the sum of the positive divisors of N . All known perfect numbers are even; it is well known that even perfect numbers have the form N = 2 p−1 (2 p − 1), where p is prime and 2 p − 1 is a Mersenne prime. It is conjectured that no odd perfect numbers exist, but this has yet to be proven. However, certain conditions that a hypothetical odd perfect number must satisfy have been found. Brent, Cohen, and teRiele [3] proved that such a number must be greater than 10 300 . Chein [4] and Hagis [6] each showed that an odd perfect number must have at least 8 distinct prime factors.
The best known lower bound for the largest prime divisor of an odd perfect number was raised from 100110 in 1975 by Hagis and McDaniel [8] to 300000 in 1978 by Condict [5] to 500000 in 1982 by Brandstein [2] . Most recently, Hagis and Cohen [7] proved that the largest prime divisor of an odd perfect number must be greater than 10 6 . Iannucci [9] , [10] showed that the second largest prime divisor must exceed 10 4 and that the third largest prime divisor must be greater than 100. This paper improves the lower bound for the largest prime divisor of an odd perfect number, proving that Hagis and Cohen [7] give the equation
where p i |N . Theorems 94 and 95 in Nagell [12] 
It follows from Lemma 2.1 that, for r prime, A result originally from Bang [1] , as documented by Pomerance [13] , shows that
Lemma 2.4. If p is an odd prime and m ≥ 3, then F m (p) has at least one prime factor q such that q ≡ 1 (mod m).
It is obvious that the set of primes p i dividing N is identical to the set of odd prime factors of the F d (p i ) in (2.1), so all prime factors of each F d (p i ) must be less than 10
7 . In particular, if r is a prime divisor of a i + 1, then every prime factor of F r (p i ) must be less than 10 7 . Define F r (p) to be acceptable if every prime divisor of F r (p) is less than 10 7 . It follows that if r > 5000000, then F r (p) is unacceptable for an odd prime p.
Computer searches showed that if 3 ≤ p < 10 7 and r ≥ 7, then F r (p) is unacceptable except for 143 pairs of values of p and r. This table appears in [11] , which can be found online at http://www.math.byu.edu/OddPerf.
We will show that for each of these 143 pairs (r, p), F r (p) cannot appear as a factor of N on the right-hand side of 2.1. select one such factor and iterate this process until a contradiction is reached. The complete proof of this lemma appears in the appendix to [11] .
Lemma 2.5. No prime in the set
When these primes are eliminated as factors of F r (p), most pairs (r, p) in the A computer search showed that S has 249278 elements, and that A computer search showed that T has 83002 elements, and that 
